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Summary 

Background: Rheumatic fever (RF) and rheumatic heart 
disease (RHD) are still major medical and public health 
problems mainly in developing countries. Pilot studies 
conducted during the last five decades in developed and 
developing countries indicated that the prevention and 
control of RF/RHD is possible. During the 1970s and 1980s, 
epidemiological studies were carried out in selected areas of 
Cuba in order to determine the prevalence and characteris- 
tics of RF/RHD, and to test several long-term strategies for 
prevention of the diseases. 

Methods: Between 1986 and 1996 we carried out a compre- 
hensive 10-year prevention programme in the Cuban prov- 
ince of Pinar del Rio and evaluated its efficacy five years 
later. The project included primary and secondary preven- 
tion of RF/RHD, training of personnel, health education, 
dissemination of information, community involvement and 
epidemiological surveillance. Permanent local and provin- 
cial RF/RHD registers were established at all hospitals, poli- 
clinics and family physicians in the province. Educational 
activities and training workshops were organised at provin- 
cial, local and health facility level. Thousands of pamphlets 
and hundreds of posters were distributed, and special 
programmes were broadcast on the public media to adver- 
tise the project. 

Results: There was a progressive decline in the occurrence 
and severity of acute RF and RHD, with a marked decrease 
in the prevalence of RHD in school children from 2.27 
patients per 1 000 children in 1986 to 0.24 per 1 000 in 1996. 
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This lecture was presented at the 1st All-African Conference of 
the Pan-African Society of Cardiology and the Kenya Cardiac 
Society in Nairobi, Kenya, 13-16 May 2007. This was one of 
seven projects of the joint WHO/ISFC/UNESCO project for RF/ 
RHD prevention. 1315 



A marked and progressive decline was also seen in the inci- 
dence and severity of acute RF in five- to 25-year-olds, from 
18.6 patients per 100 000 in 1986 to 2.5 per 100 000 in 1996. 
There was an even more marked reduction in recurrent 
attacks of RF from 6.4 to 0.4 patients per 100 000, as well as 
in the number and severity of patients requiring hospitalisa- 
tion and surgical care. Regular compliance with secondary 
prophylaxis increased progressively and the direct costs 
related to treatment of RF/RHD decreased with time. The 
implementation of the programme did not incur much addi- 
tional cost for healthcare. Five years after the project ended, 
most of the measures initiated at the start of the programme 
were still in place and occurrence of RF/RHD was low. 
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Rheumatic fever (RF) and rheumatic heart disease (RHD) are 
still major medical and public health problems mainly in devel- 
oping countries. These diseases affect an estimated 15 million 
people worldwide, with more than 200 000 deaths annually and 
hundreds of thousands of people disabled. There are roughly 
2.4 million children of school-going age (five- to 14-year-olds) 
who are prematurely and severely affected by these diseases, 
one million of which live in sub-Saharan Africa. Millions of 
people are unaware of having the disease and are not receiving 
secondary prophylaxis. 1 "" 

Pilot studies conducted during the last five decades in devel- 
oped and in developing countries indicated that the prevention 
and control of RF/RHD is possible. 14 24 In Cuba during the 1970s 
and 1980s, epidemiological studies were developed in selected 
areas to determine the prevalence and characteristics of RF/ 
RHD, and several long-term strategies were tested for preven- 
tion of the diseases. 20 23,25 28 In 1986, the incidence of RF was 
between 10.5 and 34.3 cases per 100 000 school children and the 
prevalence of RHD was between 0.2 and 2.9 per 1 000 school 
children. 22 Pinar del Rio is a Cuban province that had one of 
the highest incidences of RF, and the prevalence and severity of 
RHD required large-scale hospitalisation and cardiac surgery. 22 - 23 
In 1985-86, staff of the Cuban Institute of Cardiology (CIC) 
and the Pinar del Rio Teaching Hospital (PRTH) began the plan- 
ning of the Pinar del Rio Project, a joint project for the preven- 
tion and control of RF and RHD in this province. 

RF and RHD prevention and control 

It is well known that Group A streptococcal pharyngitis infec- 
tions cause RF and RHD, and that the host's genetic susceptibil- 
ity to the bacterium as well as his/her socio-economic environ- 
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ment influence the spread of the disease. 14 Currently, there are 
five major impediments to overall improvement in prevention 
and control of RF and RHD: 

• shortage of an anti-streptococcal vaccine 

• economic constraints such as poverty, under-nutrition, over- 
crowding and poor housing 

• limited expertise of healthcare providers in prevention and 
management of RF and RHD, as well as shortage of human 
and material resources, limited supplies of penicillin and 
limited accessibility to health centres 

• low levels of awareness and involvement of the healthcare 
system, patients, their families and the community; and 
sometimes social taboos against the use of penicillin 

• poor adherence of patients to secondary prophylaxis. 

We report below how the Pinar del Rio project was planned and 
implemented, and present the results of the 15 -year plan. 

Objectives 

The overall goal was to reduce morbidity, disability and mortal- 
ity caused by RF/RHD and its complications. The specific goals 
were: to develop and implement a practical strategy for commu- 
nity-based prevention and control of RF/RHD; to evaluate the 
applicability, effectiveness, cost and benefit of the methods 
(1986-1996); to assess the viability of the programme after the 
project period was over (1997-2002). 

Methods and project design 

The project was designed as a service-oriented plan to be 
implemented through the primary healthcare (PHC) structure 
and facilities of the national health system, supported by the 
education system, with the participation of hospitals, primary 



healthcare units, schools, teachers, patients, their families and 
the public. The project concentrated efforts on three of the 
more easily rectified impediments, namely, limited expertise 
of healthcare providers, low level of public awareness of the 
disease, and poor adherence of patients to prophylaxis. 

The programme was implemented in Pinar del Rio Province 
in the western part of Cuba, and included all five- to 25-year- 
olds with permanent residence in the province during the 
period January 1986 to December 1996 and January 1997 to 
December 200 1 . It involved primary and secondary prevention 
of RF/RHD, training of health personnel, healthcare education 
via dissemination of information, community involvement and 
epidemiological surveillance. 

Two cross-sectional studies were carried out on the preva- 
lence of RF/RHD in school children. The programme advi- 
sory committee consisted of a part-time provincial cardiologist, 
supported by representatives of related departments, such as 
paediatrics, cardiology, primary healthcare, hospital care and 
epidemiology, as well as microbiology laboratories, nurses and 
a representative of the Ministry of Education. There was one 
collaborating physician as local representative in each hospital 
(Fig. 1 ). An evaluation of the implementation of the project was 
done five years later. 

A permanent provincial RF/RHD register was established, 
with a central register in the PRTH and six local registers in 
hospitals, which were closely connected with primary health- 
care centres, policlinics and family physicians in the province. 
The register centres conducted registration, follow-up and 
secondary prophylaxis, and collected the standardised registra- 
tion forms for monthly forwarding to the provincial register. 
Echocardiography was used for diagnosis and determining the 
severity of carditis and RHD. 
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medical care of patients with RF/ RHD, 
including a permanent RF/RHD register 
and secondary prevention activities 
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- Personnel training 

- Health education 

- Dissemination of information 

- Community participation 

- Epidemiological surveillance 
and evaluation of activities 



This programme should be a service-oriented action plan, to be implemented through 
the national healthcare structure and facilities of the country 

This strategy should be adapted and progressively extended to all primary healthcare services of the province, with 
involvement of paediatric and local hospitals. 



Fig. 1. Programme for prevention and control of RF/RHD. 
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Primary prevention activities were based on early and correct 
diagnosis and treatment of sore throats and streptococcal phar- 
yngitis (strep-throat). Secondary prevention involved case find- 
ing, referral, registration, surveillance, follow-up and regular 
secondary prophylaxis for RF and RHD patients. Criteria and 
procedures for all these activities were described in previous 
publications. 131518 ' 20 - 24 

Training of healthcare and educational personnel, mainly 
staff of local hospitals and primary healthcare units was carried 
out through provincial, local and health unit workshops, semi- 
nars or continuing health education courses. These were organ- 
ised by the provincial official responsible (PR), members of the 
programme advisory committee (PAC) or trained doctors of 
local hospitals. 

The main content of these activities was early detection and 
treatment of sore throats and streptococcal pharyngitis, and 
referral of any possible RF and RHD patients, the importance 
of effective treatment and follow-up, monitoring compliance 
with secondary prophylaxis, measures for dealing with non- 
compliance cases, procedures for penicillin skin tests and treat- 
ment of anaphylactic reactions, and prevention of infectious 
endocarditis. At the end of each training activity, we distributed 
educational brochures and posters on the subject. Initially we 
distributed educational material prepared by the CIC, and later 
the Spanish version of the RF/RHD booklets provided by the 
WHO/ISFC/UNESCO joint project for RF/RHD prevention . 

Healthcare educational activities were directed at the general 
population and schools, including teachers, school children and 
parents, as well as face-to-face interviews with patients and rela- 
tives. Provincial radio and television channels were also used to 
disseminate information. All activities included aspects of RF 
and RHD, stressing procedures for prevention, correct diagnosis 
and treatment of sore throats and strep-throats, and the adher- 
ence of RF/RHD patients to secondary prophylaxis. 

Two cross-sectional studies of RF/RHD were carried out on 
school children (five- to 15 -year-olds), one at the beginning 
(1985) and the other at the end of the study period (1996). The 
sample included school children enrolled at all schools in each 
municipality of the province, including urban, suburban and 
rural areas, at all socio-economical levels, during the period of a 
year. We used the multi-stratified random-sample method. 

During the 10-year period, we had permanent surveillance 
of RF/RHD morbidity and mortality, the work of the register 
centres, the activities of healthcare and educational units, and 
compliance with the plan of operation. The PR made a brief 
evaluation of programme activities at provincial and local levels 
five years after the study period. 

The estimated direct costs of RF/RHD care during the period 
were determined and evaluated, with the collaboration of the 
Department of Economy and medical assistance of the province. 
The PRTH controlled the training and educational activities, as 
well as the supply of penicillin and reagents. Data for each of 
the approaches were collected on the specific data collection 
forms and later processed and analysed using the EPI-INFO 
5 statistical software and presented in the form of tables and 
graphs. Whenever needed, the % 2 statistical test was performed. 

Results 

Pinar del Rio is a Cuban province of 10 931 km 2 , located in the 
western part of the Island with a population in 1996 of 721 800 
inhabitants, 62.5% of whom lived in urban areas. 2 ' It has a well- 



structured medical assistance system with free and easy acces- 
sibility to medical care and treatment for the whole population. 

Education and training were carried out at provincial, local 
and health unit level as part of the normal continuing medical 
education of the province (one to three per year), with participa- 
tion of invited lecturers and the involved physicians and nurses. 
Advertisements and educational information about the project 
were broadcast on provincial radio and television channels two 
to four times per year. 

There was a progressive decline in the occurrence and severi- 
ty of RF and RHD in the whole province during the programme, 
with a marked decrease in prevalence of inactive RF (a patient 
with a history of acute RF, but without evident heart valve 
damage) and RHD (a patient with or without a history of acute 
RF, but with typical rheumatic heart valve damage, supported 
by an echocardiogram). The decline in RF was from 8.0 cases 
per 1 000 school children in 1985 to 2.0 per 1 000 in 1996, and 
a decline in RHD from 2.2 to 0.24 per 1 000 (10.5 times lower) 
(Table 1). There was also a marked decrease in the severity of 
RHD; in 1986 there were five cases (38.5 %) of severe RHD, 
whereas in 1996 only one was reported (16.7%). 

The incidence per 100 000 children of school-going age of 
both first and recurrent acute attacks of RF also had a marked 
decrease from 28.4 per 100 000 in 1986 to 2.7 in 1996, most 
markedly in the incidence of a first attack. This was also 
observed when we included the age group five to 25 years old 
(Table 2, Fig. 2). 

In 1986, 36.6% of patients had carditis, 2.8% chorea and 
59.6 % arthritis, while in 1996 only one patient (16.7%) had 
carditis. In 1986, 30.8% of the 52 acute attacks had heart valve 
sequelae, which were higher and more severe among those with 
recurrent attacks (38.8%), whereas in 1996 there were only six 
acute cases, and only one with sequelae, a mild mitral regur- 
gitation. There was also a progressive decline in the number 
and severity of patients requiring hospitalisation after the acute 
attack, from 41.1% of the 134 registered cases during 1986-90 
(11.2% for heart failure and 4.5% for heart valve surgery) to 
8.3% of the 193 registered during 1991-96 (1.5% for heart fail- 
ure and 0.5% for heart valve surgery). During 1996 there was a 
total of 193 registered patients; only one required hospitalisation 
(0.5%) and none for heart failure or heart valve surgery. There 
were no patients with infectious endocarditis during the study 
period (Table 3). 

Compliance with secondary prophylaxis increased progres- 
sively during implementation of the project. In 1986, among the 
52 registered patients, the compliance was 50% regular, 36.5% 
irregular and 13.5% non-compliance, with a high percentage 



TABLE 1. PREVALENCE OF RF AND RHD IN FIVE- TO 
14-VEAR-OLDS. PINAR DEL RIO, CUBA 

1985 (n = 5 708) 1996 (n = 25 519) 




No of confirmed 




No of confirmed 




patients 




patients 


Type of RF/RHD 


(rate per 1 000) 


Type of RF/RHD 


(rate per 1 000) 


History of acute 


33 


History of acute 


43 


RF without 


(1.75) 


RF without 


(5.78) 


established RHD 




established RHD 




Established 


13 


Established 


6 


RHD* 


(2.27) 


RHD* 


(0.24) 


Total** 


46 


Total** 


49 




(8.01) 




(1.99) 


*t = 31.92;p< 0.000001; **% 2 = 


57.38; p < 0.000001 
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of recurrent attacks in both irregular-compliance (63.2%) and 
non-compliance (57.1%) patients, whereas in 1996, of the 193 
registered patients, 93.8% were following regular secondary 
prophylaxis and 6.2% irregular prophylaxis, with only one 
recurrent attack among the irregular-compliance group. 

The estimated direct costs of RF/RHD care in the province 
decreased progressively, with a mean cost of 97 457.00 US $ per 
year during the 10 years of the project, 145 519 US S per year 
between 1986 and 1990, and 49 376 US $ from 1991 to 1996, 
with only 21 639 US $ during 1996 (Fig. 3). 

The implementation of the programme did not involve addi- 



TABLE 2. INCIDENCE OF RF AND RHD IN PINAR DEL RIO, CUBA 




Incidence in five- to 25-year-olds 






1986 1996 


2002 


Attack 


Population Rate per Population Rate per Population Rate per 
(279 400) 100 000 (233 898) 100 000 (207 815) 100 000 


First 


34 12.2 5 2.1 


2 1.0 


Recurrent 


18 6.4 1 0.4 


3 1.4 


Total* 


52 18.6* 6 2.5* 
Incidence in five- to 14-year-olds 


5 2.4 




1986 1996 


2002 


Attack 


Population Rate per Population Rate per Population Rate per 
(119 600) 100 000 (106 302) 100 000 (104 375) 100 000 


First 


28 23.4 2 1.8 


2 1.9 


Recurrent 


6 5.0 1 0.9 


1 0.9 


Total* 


34 28.4** 3 2.7** 


3 2.8 


*t = 29.01;/? < 0.000001; **% 2 = 22.5; p < 0.000002 
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Fig. 2. Incidence of acute rheu maticf ever per 1 00 000 people : 
both first and recurrent attacks in five- to 25-year-olds. 



tional costs for staff, because the PR and local representatives 
managed the project during normal working hours. Since the 
project was run as part of the normal heathcare system and the 
number of RF/RHD patients was not too large, it did not incon- 
venience the healthcare system in the province and therefore 
ensured successful implementation. The additional cost was 
approximately 2 000 US S per year, mainly for preparing, edit- 
ing and printing medical information, and for educational activi- 
ties, but rarely for the supply of B penicillin and reagents. The 
programme ensured more efficient use of antibiotics, particu- 
larly B penicillin, and there was no increased use of antibiotics. 

At the end of the project in 1996, RF/RHD remained one 
of the chronic registered diseases for follow-up at local and 
primary healthcare services in the province. A brief report on 
RF/RHD prevention activities in school children in the prov- 
ince in 2002 showed that referral of patients to local hospitals 
and the implementation of primary and secondary prophylaxis 
remained ongoing, with more than 80% of RF/RHD patients 
regularly complying with secondary prophylaxis. A few cases 
were confirmed, with an incidence of first attack of 1.0 case 
per 100 000 in five- to 25-year-olds, recurrences of 0.9 per 100 
000, and a total of 2.4 cases per 100 000 (Table 2). There were 
no reported RHD patients either needing heart valve surgery or 
with infectious endocarditis, and no deaths were reported. 30 

Discussion 

Although the number of cases of RF and RHD was not very high 
at the start of the programme, it was very opportune of health 
authorities to include RF/RHD in the healthcare priorities of the 

us$ 
250000 



200000 
150000 
100000 
50000 



223273 



Direct cost 




21639 



1986 1988 1990 1992 1994 1996 

Year 

*Based on the approximated cost in US $ of all medical care, medicines, diagnostic tests 
and all diagnostic and surgical procedures 

Fig. 3. Estimated direct costs of RF and RHD in patients 
between five and 25 years old. 



TABLE 3. PATIENTS REQUIRING HOSPITALISATION AFTER THE ACUTE ATTACK* 
(ALL REGISTERED PATIENTS 5-25 YEARS OLD) 



RHD patients requiring one or more hospitalisation after the acute attack 



Number of registered 
patients (mean of new 



Patients not requiring 
hospitalisation 



Total 



Without heart 
failure 



With heart failure 



Requiring heart 
valve surgery 



Year 


patients per year) 


n 


% 


n 


% 


n 


% 


n 


% 


n 


% 


1986-90 


134(27 per year) 


79 


58.9 


55 


41.1 


34 


25.4 


15 


11.2 


6 


4.5 


1991-96 


193 (10 per year) 


177 


91.7 


16 


8.3 


12 


6.2 


3 


1.5 


1 


0.5 


1986* 


52 


39 


75.0 


13 


25.0* 


7 


13.4 


5 


9.6 


1 


1.9 


1996* 


193 


192 


99.5 


1 


0.5* 


1 


0.5 


0 




0 





* x 2 = 36.15;p< 0.00001 

*A11 patient with acute RF or symptomatic RHD are hospitalised (in local hospital or in home care) or referral to high-tech hospital. 
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province. Training of personnel and the educational activities 
were well implemented and the staff at PHC and local hospitals 
was more competent and knowledgeable, as were patients and 
their families. This ensured a more timely diagnosis of sore 
throats and strep-throats and more efficient use of antibiotics. 

Our results show that the involvement of local hospitals and 
primary healthcare systems in our programme increased the 
medical awareness of young patients, who were the ones to 
traditionally show high mortality and disability rates.' 1214 The 
continued low incidence and severity of the disease five years 
after the project ended was confirmation that staff and patients 
remained aware of RF/RHD, and particularly that RF/RHD 
remains one of the chronic registered diseases for follow-up at 
local hospitals and primary healthcare services in the province. 30 

The marked decline in the direct costs of managing the 
disease (86.1%) was significant, due principally to the smaller 
number of cases and less severe disease, with fewer hospitalisa- 
tions and no cases requiring heart surgery in the later years. 

The implementation of training and educational activities was 
included in the normal provincial continuing medical education 
system and healthcare education of the population, hence it 
did not require additional budget, only a small amount for the 
preparation of educational material and activities. There was no 
need for additional budgets for staff and facilities for the imple- 
mentation of preventive measures, control and surveillance of 
the disease, because these were included as part of the normal 
structure of the healthcare system. We should highlight the high 
level of interest and responsibility of the selected responsible 
officers, and the contribution of the teaching units. 

The extension of the family physician's service could 
have helped in the successful implementation of the project. 
However, we assumed that the project strategy applied, particu- 
larly the training of healthcare personnel and dissemination of 
educational material and posters, played the most important 
role, as was found in the report of Bach et al. in the two French 
Caribbean islands." The support of health authorities and hospi- 
tals, and the involvement of staff and patients also contributed 
to the success of the project. 

Conclusions and recommendations 

• Prevention and control of RF/RHD is feasible and affordable 
in developing countries, by adapting WHO recommenda- 
tions to the healthcare system and facilities of specific areas 
or provinces. 

• A preliminary protocol with the basic components of the 
project would enable understanding by policy makers and 
potential donors. 

• Obtaining approval and support of high-level authorities 
and teaching institutions ensures the participation of differ- 
ent levels of the healthcare system and the solution of most 
problems in this regard. 

• The training of healthcare personnel, health education for 
the population, and the dissemination of simple posters 
and educational material at least once or twice a year play 
an important role in the successful implementation of the 
programme. 

• Prevention and control of RF/RHD is cost-effective and 
does not increase antibiotic usage, but promotes effective 
use of them. 

• The implementation of the programme as part of the normal 
healthcare system's structure and facilities decreases the 



budget requirements and ensures the continuation of activi- 
ties several years after the project ends. 
• Participation in joint national or international projects 
encourages staff and responsible officers to collaborate and 
write up reports. 
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